We frequently encounter characteristic color variation including hypopigmentation, hyperpigmentation, and erythema in extramammary Paget's disease (EMPD) lesions. Owing to unclear hypopigmentation, the lesional border of EMPD can be poorly defined and it is likely insufficient to perform its complete resection. Although the existence of Toker's cells and lack of lesional bFGF production have been reported to cause hypopigmentation inside of EMPD lesions, exact mechanisms of hypopigmentation in EMPD are not fully explored. We experienced three EMPD patients with obviously hypopigmented EMPD macules and histopathologically confirmed a reduced number of melanocytes on the hypopigmented macules and their loss on the erythematous plaques or nodules. An ultrastructural analysis on the hypopigmented lesions revealed disturbance of melanosome maturation and melanosome transfer to the adherent Pagets' cell on the basal layer. No Paget's cells even adhered to remaining melanocytes with dendrites contained matured melanosome and a few number of matured melanosome complexes were observed in basal keratinocytes. In the present study, we hypothesize that severe disturbance of not only melanogenesis but also melanosome transfer to surrounding Paget's cells and basal keratinocytes may cause characteristic hypopigmentation in EMPD. Future bioanalysis would reveal molecular mechanisms for hypopigmentation in EMPD.
Introduction
Extramammary Paget's disease (EMPD) is a cutaneous malignancy arising on the genital and/or perianal regions that presents with various features including scaly erythema, hyperpigmentation, and hypopigmentation. In particular, due to hypopigmented macule on the periphery of EMPD lesions that show centrifugal enlargement, it can be difficult to recognize the lesion border (Figure 1(a) ). Although several mechanisms have been proposed to underlie the characteristic hypopigmentation, none of these hypothesized mechanisms has been fully ac- [3] . Dermoscopic observation has shown that-in comparison to other skin malignancies-a milky-red area is observed significantly more frequently in EMPDs [4] . In the present study, we evaluated the microscopic and ultrascopic features of hypopigmented lesions in detail. 
Materials and Methods
Specimens of hypopigmented and erythematous lesions in EMPD from 3 patients were simultaneously processed for histopathological, immunohistochemical, and ultrastructural analyses. Melanocytes were detected by Melan A and HMB 45 staining and melanosome was visualized by Masson-Fontana staining.
Results and Discussion
Although the number of Melan-A-positive melanocytes was decreased, Melan-A-positive melanocytes were still present on the hypopigmented lesions. In contrast, far fewer Melan-A-positive melanocytes were observed on the erythematous plaques (Figure 1(b) ). Fontana-Masson staining showed basal melanosis skipping the bottom of Paget's cell clusters, which might have been associated with the white-colored appearance of EMPD lesion. In contrast, no deposition of melanosomes was found on the erythematous plaques (Figure 1(c) ). The infiltration of CD4 + and CD8 + inflammatory T cells into the erythematous plaques was far greater than that in the hypopigmented macules and perilesions; however, incontinentia pigmenti and apoptotic melanocytes were not evident. Next, melanocytes (from the sites that were used for the histopathological analysis)
were stained for Pmel-17/TRP-1 and examined under an electron microscope.
Electron microscopy revealed a notable decrease in the number of matured melanosomes among the remaining melanocytes and that the melanocyte dendrites were elongated, likely to allow the transfer of matured melanosomes to the neighboring keratinocytes and Paget's cells (Figure 1(d) ). In comparison to the perilesions, globules containing matured melanosomes were less evident in the basal keratinocytes on hypopigmented macules. Interestingly, melanosomes were delivered to the basal keratinocytes, while prevented to the Paget's cells beyond the melanocytes (Figure 1(e) ). This is thought to represent direct evidence of severe disturbance in melanosome transfer to Paget's cells. The number of remaining melanocytes in the erythematous lesions was much lower in comparison to the peripheral hypopigmented lesions. This finding indicates that the remaining melanocytes may gradually disappear in accordance with a progression of disease and that hypopigmentation could be an initial sign of the onset of EMPD. Skipped clusters of Paget's cells did not receive any melanosomes from the neighboring melanocytes in the basal layer.
To our knowledge, this is the 1 st report to analyze the ultrastructure of the melanocytes and the formation of melanosomes in EMPD lesions. We hypothesize that severe disturbance of not only melanogenesis but also melanosome transfer to the surrounding Paget's cells and basal keratinocytes may cause the characteristic hypopigmentation in EMPD. Juxtacrine factors from Paget's cells may interfere in melanogenesis and in the survival of melanocytes. A future in vitro bioanalysis should help to reveal the precise molecular mechanisms responsible for hypopigmentation in EMPD.
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